The discrepancies in water supply and access in most developing countries have been caused by the failure of governments and water institutions to appreciate water as an economic good and/or to at least recognise that water has social and economic value in its various competing uses. It is argued that regarding water as an economic good is crucial, not only ensures that this scarce resource is used more efficiently, but also creates a basis for cost recovery. However, water should not be treated like a normal economic good as this natural resource is complex compared to other economic goods. This paper explores the complexity of the economic conception of water. It further makes an institutional analysis of effective and efficient governance of water resources management in developing countries.
Introduction
Since the 1992 Dublin conference on Water and Environment, resource economists have widely accepted water as an economic good whose price is charged against its value, and whose allocation could be improved through integrated decision-making [1] . An 'economic good' is defined as "(a) scarce good, yielding utility, which must be allocated either by rationing or by the price mechanism; not a free good" [2] .
It is argued that regarding water as an economic good is crucial, not only ensures that this scarce resource is used more efficiently, but also creates a basis for cost recovery [3] . The former argument implies that if water is not treated as an economic good, it is more likely to be subject to overuse and inefficient use, leading to water crises and shortages in a given location. In South Africa, water is regarded as an economic good that has to be used and allocated in the most efficient, effective and wellorganised way possible in order to ensure that the macroeconomic objectives of the country are promoted.
As an essential natural resource, the economic value of water is incontestable. However, water should not be treated like a normal economic good as this natural resource displays a large array of features that distinguish it from other economic goods. Such features include that: water is vital for human activity, economic production and ecosystem survival, water is scarce, water is fugitive, water is a system, water is bulky, water is nonsubstitutable, water is not freely tradable, and water is complex [4, 5] .
The Integrated Water Resource Management (IWRM) concept enshrined in the Dublin Principles aims at balancing diverse and multiple sectoral water use interests [6] . In order to achieve this, it is argued that it is important for policy-makers to account for the biophysical characteristics of water, as well as to consider the economic, social and environmental concerns. Despite the general attractiveness of the IWRM, it has not yielded the expected results, especially in developing countries. Why is it seemingly difficult for developing countries to implement IWRM? Does the concept satisfactorily capture and appreciate the complexity of water resources?
This paper briefly analyses the complexity concept in relation to water resources and discusses why there seems to be disintegrated practice as far as embracing IWRM is concerned in developing countries. The discussion in this paper is divided in six main parts being; (i) discussion of the concept of complexity of water; the uses and challenges of the water sector; governance of the water sector; international water policies; institutional framework for effective and efficient water allocation; and lastly the concluding section.
The complexity of water: Exploring the concept
Complexity theory evolved from the 1970s in an array of fields, but applied extensively in biology and ecology, and thereafter economics. Complexity is a term that commonly finds space in literature on water resource management institutions, wherein it is largely associated with trans-, inter-and multi-disciplinarity. There seems to be consensus among ecologists that water access, distribution and sustainability are emergence properties, hence qualifying them as complex systems. A complex system is defined as "a complex system is a system that shows emergence behaviour that is more than a sum of the parts of the system alone" [6] . The concept of "emergence" in this context is used to describe a system that portrays properties such as rich, dynamic and nonlinear interactions that often provide output known as feedback.
The role of water as a social, environmental, financial and economic resource, as well as its role in fulfilling a basic need has prompted economists to appreciate that water is complex or "at least very special" compared to other economic goods [5] . The following characteristics define the complexity concept using economics theory:
Water has no homogeneous market
Water is used as an input in various sectors and subsectors in the economy and these sectors portray different characteristics. Some users may have both low ability and willingness to pay, yet they require large water quantities, while others may have either high willingness to pay for small water quantities, or high willingness to pay for large water quantities [5, 7] . Different users of water cannot be amalgamated into a single market. Economic principles can be employed to set a suitable water price within one of these sectors, but such principles cannot be equally applied between sectors.
Water and property rights
Generally, water resources are initially publicly owned, but this type of ownership undergoes a transition from public to communal and/or private ownership during the collection and delivery stages. It is posited that "(w)here property rights are communal or unclear there are particular difficulties attached to charging, especially in open-access situations with access by free-riders" [4] . Where property rights are private, individuals have an incentive to use water resources efficiently. However, some of the physical properties of water create codependency and conflicts among rightful owners of water rights. In most cases, the government has the responsibility of providing safe water resources for both households and industries [7] .
Water and macroeconomic interdependencies
Water using activities are interdependent across various economic sectors and the relations of inter-and multisectoral water uses are complex. This implies that water demand, access and management issues in one sector of the economy may have an impact on production, employment, incomes and overall consumer welfare patterns in other economic sectors.
Water has high production and transaction costs
Potable water services have higher transaction and production costs, and they require sophisticated and costly quality production mechanisms. Water transportation and reallocation requires the use of pumps, billing, boreholes, metering, canals, pipelines, dams, reservoirs and other instruments that entail cost incurrence [5] .
Uses and challenges in the water sector
Most developing countries are lagging behind not only in adopting, but also in implementing strategies that are sustainable, financially viable and ecologically sensitive in their mandate of ensuring equitable water allocation. Scholars of institutional economics attribute the shortage of water resources in many societies to inadequate management and institutions [6, 9, 10] .
Water institutions in South Africa and other developing countries are faced with a number of challenges, such as lack of clarity in respect of institutional arrangement and provisions, which can lead to a failure to provide water resources effectively [6, 11] . Other constraints include ever-increasing demands for water resources, fragmented water institutions, diminishing supply of water resources, unfavourable climate changes, and lack of finances for infrastructural development in the water sector, among others [12] .
Generally, in developing countries, the observable role of governing water resources is played by local and national institutions, using the water sector's underlying regulations, policies as well as statutory enactments [13] . Other roles played by local and national institutions include: arbitration and conflict resolutions between and/or among stakeholders; monitoring of water service providers and water users; and implementing strategic and sustainable planning for efficient use of water resources [14] . These institutions are often faced with complex natural resource limits, prompting new thinking about successful resource management strategies as well as sustainable resource use.
Governance in the water sector
Previously, governance was perceived to be almost a synonym for government, and it was associated with bureaucratised control and authoritative power and control. The current perception of governance is much broader than it used to be. According to the United Nations Development Programme (UNDP), governance defines the ways through which citizens can make their voices heard and their constitutional rights respected [14] . Alternatively, the World Bank (WB) defines governance as a set of traditional and institutional channels through which the authority of the country is exercised.
Scholars have developed varied definitions for water governance (see generally [13, 16] ). Most of these definitions of water governance are in line with the authoritative-control definitions of governance. For the purposes of this study, water governance is defined as "…the range of political, social, economic and administrative systems that are in place to develop and manage water resources and the delivery of water services, at different levels of society" [16] . This definition puts emphasis on the water management process, as well as on the ties between different stakeholders at various levels of the water sector.
The overall processes and functions of the institutions involved in water allocation and management are defined within the existing governance framework in the country in question [13] . The issues of water governance and the overall governance of the economy should be treated as two sides of the same coin. This is because forms of governance are, in one way or the other, both striving to achieve equitable distribution of resources, improve participation, transparency and accountability, and to reduce mismanagement of resources. Furthermore, it is argued that there seems to be a direct relationship between good water governance and good governance [17] . Weak governance in the country often translates to weak governance in the water sector, leading to poor access to water resources by the citizens, poor service delivery in the water sector and mismanagement of water resources.
According to Plummer and Slaymaker [17] , many countries are faced with the challenge of poor access and service delivery. However, the challenge is a symptom of an underlying problem in the water sector. For these issues of poor access to water resources to be addressed, the vital step is to start by addressing the underlying issue of governance in the water sector. Ensuring appropriate and transparent budgeting practices by public institutions in the water sector is one of the key elements that could lead to effective governance.
International water policies
National water policies for many countries have universal features. This is because water-related problems such as scarcity, common property complications, inefficiency and inequitable allocation of water resources are commonly faced by many countries.
The countries often adopt water policies, laws and plans in an effort to achieve two main objectives. The first objective is often aligned with the macroeconomic goals of the country, such as poverty reduction, attainment of short-, medium-and long-term visions of the country, and for maintaining peace and security [13] .
The second objective is to ensure that resources are not lost through corrupt, ineffective and inefficient operations of institutions responsible for water-services delivery. The latter is necessary for improving stakeholder participation and ensuring accountability and transparency in the handling of finances directed to water resources in order to maximise the benefits from irrigation, infrastructural development, and overall service delivery from the water sector.
There are two main approaches used in water policy-making processes, namely centralised and decentralised policy-making. The study conducted by WPP [13] revealed that the quality of policy outcomes is largely dependent on the approach employed in policy development. The centralised policy-development system uses a top-down hierarchy where policy formulation and sector planning are tailored by ministries using information gathered from water users associations and local government structures [9] . Some of the advantages of a centralised policy-development system include: stabilisation of macroeconomic policies, equitable provision of public goods, creation of a single market through trade barriers, and redistribution of resources across citizenry [18] .
Despite its popularity in a large number of countries, the centralised system has significant opposition. The opponents of this system argue that it fails to incorporate the individual needs of societies [17] . A decentralised system, on the other hand, involves local governments and water users in policy-formulation through encouraging networking, building relationships and emphasising negotiation and collective action. Some institutional economists argue that institutional efficiency could be achieved through some forms of decentralisation such as public-private partnerships (PPPs).
Decentralised water service systems, however, have a number of shortcomings. In a study by Wilder and Lankao [19] on the social implications of decentralisation of water services in Mexico, it was found that decentralisation failed in the attainment of more efficient, sustainable, and accountable management of water under private management arrangements. Despite the implementation of a wide variety of decentralisation systems over the years across nations, it was found that decentralisation has not yet uniformly yielded either the efficiency gains or environmental benefits anticipated. Another framework within which policy-makers try to move the skewed water redistribution towards greater equity is Integrated Water Resource Management (IWRM).
The concept of IWRM was developed in the 1990s to facilitate sustainable water resource management and use, and has continued to be influential in the water sector to date [6, 20] . The underlying philosophy of the IWRM process is to "promote the co-ordinated development and management of water and land so as to maximise economic and social welfare without compromising the sustainability of vital ecosystems" [21] . IWRM is an approach that aims to address persistent problems in the water sector such as institutional inefficiencies, poor service delivery, a lack of integrated planning and allocation of water resources, and lack of participation of some relevant water sector stakeholders.
There are different approaches and conceptualisations of IWRM, such as Habermasian communicative rationality approach, and the World Bank's "comb" conceptualisation. The Habermas approach promotes the making of rational choices through communicative action in the water sector's institutions [6, 22, 23, 24] , and it is in line with the collective action approach put forward by [25] . The World Bank views IWRM as a "comb" which has various water-using sectors as the "teeth" and water resources itself defined by its quantity, quality and location as the "handle" [6] .
A question asked by Muller [26] , "So why is it seemingly so difficult to develop integrated management approaches and what can or are being done in this regard?" is still relevant more than a decade later. While the participatory principle proposed by IWRM is valuable in water management, it is evident that IWRM fails to address complexities and power dynamics and/or differentials in the water sector. According to Brown [27] , "[a]n emerging body of evidence finds that power differentials impact negatively on the transformatory potential of participation". Ioris [28] argues that in most developing countries, the ability to translate IWRM goals into practice is often limited due to the contradictory directions of regulatory reforms. This is because in some developing countries such as Brazil and South Africa, water problems are highly complex and politicised.
The ambiguity and amorphous definition of IWRM has largely led to the failure to transform the IWRM principles into practice. In its current form, the definition of IWRM as provided by the Global Water Partnership [20] does not offer water policy-makers and planners solutions needed to apply the concept and translate it to workable solutions needed to address contemporary water-related problems facing developing countries. Arguably, the operational success of IWRM paradigm in developing countries is dependent on addressing the complex questions posted by different scholars over the years concerning the definition of the concept itself and its applicability within different geographical landscapes.
The water-related problems faced by developing countries have increasingly exposed the complexity and interconnectedness of water as a natural resource, as the effects of its scarcity are extensively propagated through various sectors of the economy. Legislation in the water sector plays an important role in determining the level of effectiveness of the governance mechanism in place through stipulating the roles of sector institutions, defining private and communal water rights, and linking policy to legal framework. Therefore, governments should set policies that are both enforceable and realistic given the available financial resources, human capital and other resources needed to enforce and implement them.
Institutional frameworks and requirements for efficient, effective and equitable water allocation in developing countries
Many arid and semi-arid regions across the world are faced with the persistent problems of growing demand for water resources due to population and expanding economic activities. This has led to declining water supplies, which have consequently contributed to the rising cost of water. In some of sub-Saharan countries, the challenge of water scarcity has led to conflicts over water uses and allocation within many river basins. Many livelihood activities directly and indirectly depend on water resources, so that water scarcity leads to high poverty rates and stagnant growth of some low-income countries. There is an evident need, therefore, to develop comprehensive policies and institutions that would enable efficient, sustainable and equitable allocation of scarce water resources.
Various studies have been conducted in an effort to devise ways of improving markets, typically from an economic efficiency perspective [9, 28] . Broader measures of evaluating the extent of inefficiencies in the water sector, such as water poverty indices, have been developed and devised as a result. However, the characterisations of water institutions in most studies define efficiency in terms of 'normal' market requirements without incorporating new institutional economics and IWRM efficiency considerations in their descriptions [28] .
Analysis and ranking of water institutions in terms of efficiency, effectiveness and equity requires the amalgamation of several indicators from an array of studies. Some studies analyse institutional governance within frameworks that use qualitative or quantitative criteria, or both. However, the indicators need to be contextualised. The pronouncement on how best to apportion water resources between contesting uses necessitates a complex and multidimensional assessment, which takes into account a range of social, economic and ecological values emerging from various water uses. The adoption of IWRM as a one-size-fits-all paradigm without special regard to social norms, traditional values, ecological and geological features of the country in question is one of the contributory factors of failure to device sustainable means of dealing with the complexity of water-related issues in some of developing countries.
Policy-makers in developing countries have to develop frameworks within which both water use and water allocation efficiency could be established. It is crucial to recognise and appreciate the interdependencies as well as competitions between and among of economic agents within water resource institutions. This necessitates understanding the dynamics of water use and distribution at local level on country to country basis.
Conclusion
It is commonly said that the problem of water is not one of economics but politics, not one of physical shortage but governance. This is partly correct, but not entirely. The generic problem of water is one of matching demand with supply, of ensuring that there is water of a suitable quality at the right location and the right time, and at a cost that people can afford and are willing to pay.
In most developing countries, the discrepancies in water supply and access have been caused by the failure of governments and water institutions to appreciate water as an economic good and/or to at least recognise that water has social and economic value in its various competing uses. This paper, however, argues that water should not be treated as any other economic good because of its complexity feature.
The speedy development of diverse demands for water resources coupled with the rapid evolution of environmental and climatic problems should ideally lead to an increased pressure on policy-makers and governments to provide unified strategic plans for water users with dissimilar interests, as well as to develop credible approaches of implementing such strategies. There seems to be disintegrated practice as far as embracing IWRM is concerned in developing countries. This is in part due to the prevalent limits to governance existing in most developing countries. The concept of 'the limits to governance' is used as an umbrella phrase for constraining factors such as fragmented institutions, failure to implement policies, uncertainties and fast growth pace of the modern world. Nonetheless, various literature from a wide range of disciplines have, over the years, cited integrated management as a way of promoting sustainable, cooperative and coordinated development. Its track record insofar as succeeding in promoting equitable, effective, efficient and sustainable water resources remains gloomy. As argued by Biswas (2008: 21) , "Conceptual attraction [of IWRM] by itself is not enough".
